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I. PROGRAM OBJECTIVES

Tiie S-Band Transponder Laboratory Test Equip1_ent combines

elements of the Apollo Block II STE with a high performance mono-

pulse tracking receiver. The Block II STE is specifically designed

for making highly accurate measurements of transponder performance.

The PM_FM ground receiver is similar to a monopulse receiver built

by Motorola for the Space-Ground Link System (SGLS). This program,

therefore, drew heavily on the designs and documents of past pro-

grams. The program which was undertaken can be summarized in the

following activities:

(I)

(2)

(3)

(4)

(5)

(6)

documentation organization and cleanup

new module design

parts procurement

fabrication

assembly

test.

II. GENERAL DESIGN APPROACH

The approach used to develop equipment to meet the require-

ment s of this contract was to build as much of the existing design

as possible with a minimum of modification, and develop new modules

where needed to add the required flexibility. Modifications to the

existing design can be summarized as follows:

(I) PM Transmitter: Re-design the VCO module to permit

2 or 3 frequency operation.

(2) PM Test Receiver: Re-design the VCO to permit 4 fre-

quency operation.
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(3) FM Test Receiver: Add an S-band local oscillator to

_ermit 2 frequency operation.

(4) RF.Translator: Re-design the oscillator to permit

3 frequency operation.

(5) Ranging Subsystem: Re-design filters and add

switchable phase shifters to permit operation on LEM

and CSM frequencies.

(6) PM/FM Tracking Receiver: Re-design the local oscilla-

tor chain to permit reception of frequencies in the

i

range of 2090 MHz to 2300 _IHz. Also, the .circuitry in

! this-unit was re-packaged in the new cordwood encapsu-

i
lated RF modules.

Le equipment was packaged in five equipment racks as shown

in Figure i. The equipment rack layout is of necessity different

{rom previous designs.

III. DETAILED DESIGN APPROACH

A. PM Transmitter

The PM transmitter had a requirement for five output

frequencies :

2106.4 MHz

•2101.8 MHz

2097.6 _!Hz

2277.9 MHz

2278.8 MHz

To accommodate the five frequencies, two separate trans-

mitter drawers were built. One drawer provided-the three

lower frequencies and the other drawer provided the two
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higher frequencies. The modification to the drawer required

the addition of a front panel switch for frequency selection,

a slight addition of a front panel switch for frequency

selection, a slight addition to interconnect wiring and a

new VCO module.

The VCO module was built using the'same mechanical

packaging as was used in the previous units, and therefore

much greater component density was required° To achieve

the high component density, an RF cordwood encapsulated

module was used. The cordwood module provided the active

portion of the oscillators. The passive elements, including

inductors, capacitors, varicaps and crystals, were wired in

a standard point-to-point manner. A schematic of the VCO

is shown in Figure 2.

The VCO module for the low frequency PM transmitter

contained three such VC0's plus selection circuitry to per-

mit frequency selection by the front panel switch. The VCO

module for the high frequency PM transmitter contained two

VCO's.

B. PM Test Receiver

The PM Test Receiver was to be identical to the previ-

ous design except that three VCO's were to be added to obtain

four frequency operation. Because of space limitations it

was not possible to simply add the three VCO's. The

approach used was to replace the cavity type varactor multi-

plier used in the existing design with a stripline step

recovery diode multiplier. Also the multiplier driver

circuitry was re-designed.
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The re-designed circuitry was packaged in three modules

_v_-_!_.the standard for_n factor of I" thick and 9" long and

would fit into the available space.

The modular breakdown is:

(I) quad VCO and X3 _lultiplier

(2) X4 },lultiplier and Power Amplifier

(3) X8 Multiplier (Step Recovery Diode).

.The'quad VCO used the same circuit as was used in the

test transmitter. Four oscillators are used and selected by

a front panel switch through diode gates contained in the

i
module.

The selected oscillator frequency is tripled and ampli-

fed and fed to the X4 Multiplier and, Power Amplifier. A

b ock diagram of the local oscillator circuits is shown in

Fi gur.e 3.

C. FM Test Receiver

The F_I Test Receiver was modified to operate at two fre-

quencies by the addition of a front panel switch, an S-band

oscillator and a coaxial relay.

All of the added items were purchased and no develop-

merit effort was required° The purchased S-band oscillator

was modified by addition of a relay and some DC components

to permit tv,'o oscillator operation.

D. RF Translator

The existing translator design contained capability for

two different translation frequencies. The requirements for
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three translation frequencies required the addition of an

oscillator. In order to modify only the oscillatoi" module.

the design was simplified to give a higher functional

I

D

density.

The existing design contained two os_il±ators in the

15 MHz range and a X4 frequency multiplier. Frequency selec-

tion was accomplished by a front panel switch through a relay

contained in the oscillator module.

g

U

g

g

U

range and" a X2 frequency nmltiplier.

accomplished by diode switches.

E! Ranging Subsystem

The ranging subsystem consists o_ three drawers.

The new design contains three oscillators in 90 MHz

'Frequency selection is

(i) Code Acquisition Drawer

(2) Time Interval Counter Drawer

dzawers are:

[

The

(3) Ranging Receiver Drawer.

The code acquisition and time interval counter drawers

O

g

g

g

U

were built with no modification. The ranging receiver

drawer which was used was a modified version of a ranging

receiver built for a test set other than the Apollo Block II

test set. The advantage of the ranging receiver which was

used was that it could interface directly with PM/FM track-

ing receiver as well as the P_I test receiver. The ranging

receiver also had an improved AGC system which eliminated

the sometimes unreliable relays which were used on the

Apollo Block II test set.
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The modification required to permit usin_ the unit with

,_S'_ or LEM frecLuencies was the addition of a front Izanel

switch and a module containing switchable phase shifters; it

was also necessary to increase the phase tracking range on

the crystal filters. Rephasing is required on three of the

198 KHz reference signals when the frequency changeover is

made.

F. PM/F_1 Tracking Receiver

/ The PM/FM Tracking Receiver was to be a copy of the

existing "SGLS receiver design. Since .better atSproaches had

been developed for packaging for receivers of this type, it
.I

was decided that the new equipment should reflect the latest

_. .

t chniques. The new techniques have evolved from the use of

m

c_rdwood encapsulated RF modules. The modules are called.

"P" modules as an abbreviation for potted modules and con-
!

ta!in several types of standard circuits.

A block diagram of the receiver is shown in Figure 4.

The "P" modules are indicated by the symbol "P" on the

block; 102 "P" modules are used on the receiver. The

standard "P" module circuits used on this receiver consist

of the follow'ing types:

(2) Amplifier, Power

(3) Phase Detector

(4) Limiter, Broadband

(5) Mixer

(6) Amplifier, Compensation
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The "P" module approach offers several advantages for

receivers of this type. Each "P" module is individually

t/ested'for compliance to its performance specification.

Gain distributions are therefore accurately known throughout

the receiver. Measured deviations from the specified levels

will give a rapid means for fault isolation.

Reliability is also improved by u'se of "P" modules.

E:ch circuit used in a "P" module has been carefully designed

and thoroughly tested to assure a high production yield.

Circuits with marginal performance ar_ thereby eliminated.

Further, by encapsulating all components in epoxy, the compo-

nents'are isolated from the thermal and physical stresses

normally encountered in equipment of this type; the thermal

improvement is obtained by the fact that the epoxy forms a

good heat path to the mounting surface for each component.

The functional characteristics of the tracking receiver

are fundamentally the same as the previously built SGLS

receiver except for two notable differences. The front end

was broadened to handle a 210 MHz bandwidth_ and the approach

to cross correlation in the non-coherent mode was changed.

The RF front end on the existing design achieved a

I00 MHz bandwidth by use of three varactor multipliers each

with a 35 mc bandwidth in the local oscillator chain. The

proposed appraoch was to supply three extra multipliers to
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permit coverage of the extra ii0 MHz. The approach actually

used was to incorporate tv,'omultipliers each v.ith a Ii0 ",IHz

bandwidth. The selection of the proper multiplier is accom-

plished automatically by the selection of the oscillator

frequency.

The approach used for cross correlation is shown in the

'block diagram of Figure .5. The approach is basically to use

"the sum Channel as thereference for the angle channels.

The sum channel is hard limited at i0 MHz and coupled to

the angle channel phase detectors. Pleasing is accomplished

'i

by. adjusting the phase of the second local oscillator.

C.. Other Units

The other drawers used in the Test Set are:

(i) Interface Simulator

(2) RF Track

(3) Transponder Mount

(4) Commercial Test Equipment.

The first three drawers were made exactly the same as

the previously built units; the conmlercial equipment

included :

(I) HP 851A/8551A Spectrum Analyzer

(2) Fluke 540B Thermal Converter

(3) Elin SS-360 Power Supply, 400 cps, 3 Phase

IV. PROBLEM AREAS

The major problem areas in this program involved parts pro-

curement. Long lead items which delayed completion of the effort

included microwave components and quartz Crystals. The microwave
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attenuators and directional couplers had delivery schedules on the

_i_,_i o_ 76 weeks _nO. The crystals ol-dered _- _- ±ioi_ Midland 5_right

had delivery schedules on the order of 8 weeks, but even after 12

weeks some units had not been received. Several of the crystals

were out of tolerance and had to be returned and. resulted in

anothe_ 2 or'3 weeks delay.

i
Another procurement problem was encountered with the equipment

racks. After working closely with a rack manufacturer to make good

procure_ent documents, an order was placed; the manufacturer then

announced that he was no longer producing.th% racks in question.

Anotherimanufaeturer was contacted and the desired units were

easily _rocured.

Early in the program a decision was made to change the local

0scillat_r approach in the PM/FM receiver. The approach was to

mix the eutput of aVCO with a switch seleetable crystal oscillator

to provide channel selection. After system assembly was completed_

it'was determined that low level spurious outputs were causing

false-lock. To reduce the spurious signals to an acceptable level

was determined to be impractical. The decision was made to return

to the original local oscillator approach of using a separate VCO

for each channel. The equipment was changed to include the ten

VCO's. It should be noted that although there are ten VCO circuits,

only six crystals are included to cover the specified six channels.

A minor addition was made to the PM/FM tracking receiver to

improve pilot bulb life. A zener diode regulator was added on the

28 vdc unregulated supply to limit the voltage to 27 vdc.

/
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V. TEST RESULTS

Test results for the equipment are given in Appendix I for

Unit I (PM/FM Tracking Receiver) and in Appendix II for Units II

and III.

VI . CONCLUSIONS
,J

iThe equipment as built and delivered achieved the goals

origilially defined. Equipment improvements have been incorporated

which offer greater testing flexibility and maintainability.
i

The improvements include: (I) addition of a ranging receiver

input to.permit interfacing to the PM/FM receiver as well as the

PM test_ receiver; (2) addition of convenience outlets on the cir-

cuit br Iaker panel; (3) packaging of the PM/FM receiver includingI -
the RF head in a single equipment rack; (4) redesign of the PM/FM

rece_ve_ RF head to cover the range of 2090 MHz to 2300 MHz with-

out remolval and replacement of varactor multipliers; (5) redesign

of the PM/FM receiver to incorporate "P" module standard RF cir-

cuits; and (6) redesign of the cross correlation circuits in the

PM/FM receiver to improve reliability and performance stability.

Although it was not a contractual requirement, channel selec-

tion on the PM/FM receiver by means of an external frequency

synthesizer was a design goal; because of undesired spurious sig-

nals, the goal was not achieved.

All other goals, contractual and otherwise, were achieved.
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CODE IDENT 110.

94990

dbm

db ]6 dbj_In

iTcceptance Test Procedure to
mboratory Test Equipment --Unit I

12-22765J
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16FVlS_Or_ x2 IS_EET 59
,l',-

fk



9

":.1.7.2.1 !ev_ tion Measure d

]
!'.!,7.2=?

]

_.i.7.3.1

_.i.7.3.2

.I.8

.I.8.1

B

B

BI.9

f.9.1.1

50 MHz Output - _ dbm

Azimuth

,r
r.ear;u re(l

Azimuth

50 MHz Output

Isolation, El. to Sum

< - _ 0 dbm

> 7A db

Measured

50 MHz Output

Isolation, El. Az.

- 70 dbm

_ db

Measured

50 l._z Output

Elevat

50 I._z Output

Isolation, Az. to Sum

ion

50 MHz Output

Isolation, iz to El.

Frequency Stability.

E1

-- _ dbm

Measured

- 70 dbm

6 a db

Measured

•_- _0 dbm

_> 7 _. db

1, 4- ,peak

E2 O. 0 _ Vmns

Phase Jitter =
57.3 E2

E
deg rms

Measured

"'---^ - **^- n. 9 / R a_g rms

Reference Carrier Phase Lock Requirements

Loop Respon_ Data (i000 Hz SW)

£fO70ROLA IMO.
Government Electronics Division

AEROSPACE CENTER
_ 201 EAST McDOWELL ROAD

SCOTTSDALE ARIZONA
t_.G__

Li:dt

h5 db rain

Limit

45 db min

L_nit

45 db rain

Limit

h5 db rain

Limit

3 ° rtas max,

SCALE

CODE IDENT NO. [ 'cceptanee Test Procedure to

ILaboratory Test Equipment - Unit I
9'_£0_0 12-22765J

IREVISlON _ X2 [SHEET 50

A



I
I!:.!.9.!.I (cont id)

]

]

}

]

]

f/Bho

q 0

I0

_____.o • ......

I

.4

.$

t

F_reque n cX

i0 _'..41,7_

S k'dz

I /<l_z

SO0 Hz
-- =

2 50 ttz

2o0 Hz

led itz

/_0 Hz

]-
.1.9.1.2 Loop

r/BLO

20

I0

Limit:

e sponse

See curve

Data (200 Hz BW)

FrequeneE

,2 k_,z

! I< l-/z.

l

!i.

I

,4

.__

.__._

Limit: See curve.

F.IOTOROAA IAIO.
Government Electronics Division

AEROSPACE CENTER

McDOWELL ROAD

8201 EAST

SCOTTSDALE, ARIZONA

,200 Hz

I06 _tz

90 _

40 II_

3O Fz

2o Hz

SCALE

Relative Level

0 .i,_p

0 clb

+ I. _- ab

+ 1.9 _tg

_-I.O Jb

o _l_

-_,o_b

.lip

Relative Level

o d_

+._. Jb

+.3 J!_

-7, o _/b

CODE IDENT PO. JAcceptance Test Procedure for
IK_boratory Test Equipment - Unit I

94990 J 12-22765J

JREVISION x2 [SHEET 61



\/

]L'.1.9.2.1
+leo !}{z Offset ],!easured

Center Reference + S','2 my

Fhase Frror Vo!taze I,£7 F_mv

_,mlt

__.1.9.2.2

I

4.1.9.3.1

_h.1.9.3.2

h.I.9.4.1

h.1.9.5.2

I,,1.9.5.3

Static Phase Error O,O_l,_ deg

-I00 Hz Offset Measured

Phase Error Voltage l, _ Amy

Static Phase Error D, ¢ 74 deg

Measured

Dynamic Phase Error Voltage "_ _ 7 mv

Dynamic Phase Error _ _._ deg
• °

i

550 }{z/see Measured

Dynamic. Phase Error Voltage i-_ _

1 Dynamic Phase Error
|

lO001Hz Loop Sensitivity

I Threshol d .

200 H_ loop Sensitivity

i Threshold

my

+- l, i g" dee

Measured

--_ dbm

Measured

- I 3 "7 dbm

Input -115 dbm

Verify no false lock

Input -80 dbm

Verify no false lock o_ .

Input -47 dbm

OK .

-+11.5 ° max

Limit

-+11.5 ° max

Limit

-+11.5 ° max-

Limit

-+11.5 ° max

Limit

-126 dbm

Limit

-133 dbm

£_;OT'OROAA IHO.
Government Electronics Division

AEROSPACE CENTER
8201 EAST P,_cOOWELL ROAD

SCOTTSDALE, ARIZONA]-.-2::E....

CODEIDENT NO. I

I94990

SCALE

Accept_.nce Test Procedure for

Laboratory Test Fqulpment - Unit I

12-22765J

IREVISION_ X2 [SHEET 62



Frequency_

vco (m_z)

q 9l-,6.....620

(mz)

Volta,<e

-_ c2-=. _;33 "I.

Dial Readin_

O. Z'?

0,?0

2,32

3.98

4._

4._6

S. 3S

&sa

6 .7

7._

7.07

8,10

?,<_4

1.34

cI.74

D

I
t

69.916245

69.916870

69.917495

69._18120

69.918745

69.919370.

69.919995

69.920620'

69.921245

69.921870

-180

-!6o

-14o

-120

-i00

-80

-60

-40

-20

0

-3,3ct0

-2, q fro

"2. oqs-

-I,&79

-- ,_&l

-,o75-

iI

69.9; 24 95

69.92 _120

69.92 1745

69.92_ 370

69.924995

69.925620

69.926245

69.926870

+2O

440

+60

+80

+!(]0

+120

+140

+160

-I-I. II 5

-FI.4fll

+1,$'_7

-t- 2. s-&4

+3. 24c_

+ 3, Y?4

+3.91_

/oq@

Q.I.IO

4.1.10.1.1

_.1.10.1.2

,.1,10.1.3

69.927h_c5 +180

69,928120 +200

Phase-Lock Acquisition

Sweep Rate, 200 Hz .Mode

Sweep ILate, i000 llz Mode

Sweep l_ate, 5000 Hz ,.,ode

M;OTOROAA h_JO.
Government Electronics Division

AEROSPACE CENTER

i_ 8201 EAST McDOWELL ROAD
!_ SCOTTSDALE ARIZONA SCALE

i000 1{z/see nora.

25 k}[z/sec nora.

500 kHz/sec nora.

63

CODEIDENT NO.I Acceptance Test Procedure
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I

L _ , !

_,, i.IO.2.1 Re +_ TimeCO__i.
, , o~.

]L_.!,!O.3.1 Swe, o 74arce (max)

I:.I.i0.3.2 Sweep Range (rain)
B

.I.iI Reference Carrier AGC Requirements
_.l.ll.l.i 40 Hz AGC Loop

BW, -3 db

2RL = (3.14) BW, 3 db

: 2BL =
ri

:.I.I/.I.2 400 l{z AGC Loop
i BW, -3 db

2BL: (3._) m'%db

ude Fluctuation Capability
I

IP-P AGC voltage 0, _-_- _ vp-p

For reference only.

AGC vs. Signal Strength Characteristic

h_I.]1.2.1 AGC vs. Signal Strength Data

Si gnal Strengt h

,,easurcd

_-._ _

+. _6% _- kHz

Measured

+ "7, _ kHz

Measured

l& Hz

5-0._. H;

Measured

!4a Hz

-45
r,?,

U
-75

B -_5

___ -95

nqOTO.qOtA IJVC.

Government Electronics Division

AEROSPACE CENTER

8201 EAST N_cDOV,'ELL ROAD

i_.._A SCOTTSDALE, ARIZONA
ml

T i
SCALE

Li,nit

5% _x

L!nit

*200 kHz mln

Limit

*lO kHz max

Limit

hO Hz + 8 Hz

Limit

4OO Hz +80 Hz
N

AGC Voltas_

I,0 5" v.

!.4_ v.

l,T& v.

_.OS- v.

2 ,_9 v.

o_,SO v.

CODEIOENTNO.

94990
_cceptance Test Procedure for
,aboratol'y Test Equipment - Unit I

12-22765J

IREVISION- . xl ISHEET 64
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I:.I.Ii.2.] (toni J)

-105 dh_ 2._ v.

-145 dbm

/ For reference only

,i.II.2.20utpht Level Variation

-125d_

" -135 dbm

]

Input Level

3,OF v.

3.05- v.

Relative Output Level

Ve

-45 dbm O db

-80 dbm Reference level

.1.12 Wide n, Carrier Deraodulator Scale Factor

Measured .RF Voltmeter No. 2 7. O_--my

AnEle Channel Output Level and Gain Trsckin_

•13.1.I Output ILevei, Monopulse Mode

.1.13

(AZ)

(_)

_,I.13.1.2 Gain Tracking,

Voltmeter No. i

Voltmeter No. 2

Azimuth

Limit

+i db

Reference Level

-I db

Limit

7.07 my ±10%

Measured Limit

-6. _ v 6v +IO_

- _._,97v 6v+1O%

Minimum Voltmeter "'A_o.l

F_ximum voli_,eter No. i

Gain Tracking, Elevation

Minimt_ Voltmeter No.2

Measured Limit

- S. _A v h,2v

-- &of7 v 8.5v

Measured Limit

- 5"._ _gv 4.2 v

Maximum Voltmeter No. 2

I fgOTOL?OLA INO.
Governrnent glectror.ics Division

8201 EAST McDOWELL ROAD

SCOTTSDALE, ARIZONA

-_.n. 30 v 8.5 v

SIZE

A

SCALE

CODEIDENT NO. J:_cceptanceTest Procedure for

94S90 Ir._.borator_ Test Fquipmont - Unit I

12-22765J
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V "I

]L,!.]3.2.1 OutpoSt Level_

'!:.!.]4' "n_Le. Oh anne! Cross 'ra!k

CON SCAN Modo

h.l.14.].l Elevation

p-p variation
m

1 "h.I.14.2.1 Azimuth Mea

" I p-p variation

4.-.i5 Cross Correlation Demodulator

_easured

Measured

0,07

Measured

O. al

vrms

vp-p

vp-p

Limit

2.12 vrms +10%

Limit

1.2 vp-p max (35 db)

Limit

I.2 vp-p_ (35db)

!,.]..15.i.i

h._ .15.2.1

Demodulator Sensitivity Data

Frec_dency Offset

-2.00 t!Hz

-i. O0 _.'Hz

'i

+i.OO _4Hz

+2.(_ 1MHz

Demodulator

.15.2.2 Demodulator Frequency Response

Vo!>age

-_ .0 _ I v

-0,914v

÷o. 98 9v

+!.933v

Frequency Response (2_z _W)

Measured

B_?, -3 db I, _ 5" MHz

(50okH_ P,W)

Limit

-2v +.2v

-Iv +_.iv

61v + .Iv

•2v +.2v

Limit

1.5 _{z rain

Measured

B'_, -3 db 4 @ 5-" kHz

For reference only

1.15.3 Cross Correlation Angle Channel Tracking Data

Max

_[in

For reference only.

SCALE

Measured

-6. D7 v

-_, 61__v

CODE IOENT NO. IAcceptanc_ 'rest Procedure for
94.990 IL.b_-t,o,'y Test Equipment - Unit I

. I12-22765 J



V

l

'_h.l.!5"=, .3.2 Azimuth
Measured "

,_ln. -_,'7/_ v

N

.1

For reference only

Cross Correlation Mode AGC Characteristic Data

Input Si(9]al Level AGC Meter

-_5 _b_ l,/ v

-55db_ _,'_- v

.

.2.1

-65 dtn ..

-75 dbm

-85 dhn

-95 dbm

• /For reference only

PH/FT_IReceiver Reference Data

Function
!

I0 _{z! IF mon

i0 _ziRef Mon

•VCO Mon.

_2.1 v

_-.3 v,

2,4Tv

.Dc.s.ignatot

1A2Jl

IA2J2

iA2a3

_____ut Level

--4_' 7 dbm

-- O, O- dbm
.

- If,0 db_

0

g

Z]

50 IG{z IF Men

60 I,_z Ref. Mon

Ranging IO MHz IF Out.

Ranging iO _z Ref. Out

IA2J4

IA2J5

iJh

1.J6

- 5 I.5- dba

-14,<: db_

--G,5.0 dh_

-|-_ ,(._ dbm

O0 ! dbm

Doppler Extractor VCO Out. iJ7 -- _. __ dbm

I'_707"O_OAA IAfC.

Government Electronics Division
AEROSPACE CENTER

8201 EAS] McDOWELL ROAD

._ .... _ SCOTTSDA[E, ARIZONA
SCALE

CODE IDENT NO. Acceptance Test Procedure for

94990 L_o,._toryTest Equipment - U,,it T
12-22765J
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_/_PJ)l__er.ent a _7 , .

o

Data

VCO Charact.erls tics

D
I

Control

Voltage

+h v

I
+2 V

.Z
Ov

_anual Tune

Dial

q. 94

7.40

d.O&

Measured

Frequenc[

&q, 7 7D.134

6q, 749421

6 q, 7_ S-_35

69176 _ 7 Iq

49.759490

Nominal

Frequenc Z

69.771996

69. 768798

69.76560

69.762402

69.7592(_

Ok

B
IChannel.5

°

-2 V

-4 V [

]

No False Lock

Control

Voltaffe

!÷by

+2 v

Ov

-2 v

-4 v

istics

Nanual Tune

Dial

q,_4-

7.41

4,qs"

_.4q

0.06

Measured

Frequency

63. q q43/_9-

6_,qqO?30

63. q 8 74_.9

6_._84348

62, qSlqYO

Nominal

Frequency_

63. 993996

63.990798

63.9876O0

63.98h h 02

63. 9812Ch

OkB• Verify No False Lock

I'_fOTOROLA IAIO.

t Government Electronics Division

AEROSPACE CENTER
8201 EAST Mc'OOWELL ROAD

_F.." SCOTTSDALE, ARIZONA

SI!'EI

SCALE

CODE IDENT NO.

94o_90
Acc..eptance Test Procedure for

L_boratory Test Equipment - Unit I

12-22765 J
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V
; ¢

Channel 6

v_O "_'_":_'" _'-_stics

] Control Manual Tune b'easured Nominal

Voltage Dial F reauency F reque nc_

+h V

+2 v
/

O_v

-2 v

-h v

/

_I; Ver,ify No False Lock

I_ V_O CharaCt!ris ticsC ontr_ol

_" Voltage

÷by

"2 v

Ov

-2 v

-4 v

-/,41

4.q9

Manual Tune

Dial

q, 94

_ -7_._4._.L._.

4.95"

,_,'tfi

0.06

_f, 4 5'_ 6,2 7

6c].456 lO&

6-_.4497_0

67,446770

Measured

Frequenc Z

6q, (_303_4

_?.Lo_o3o,g

_ _,/753/

69.459396

69.h56198

69.453O00

69.449802

69.1d_66C_

Nominal

Frequ ene X

69.630146

69.6269h8

69.623750

69.62o552

69.617254

6k
l. Verify No False Lock

p

h'iOYOROLA IlVO.
Government Electronics Oivision

! "----_¢R
8201 EAST McDOWELL ROAD

SCOTTSDALE ARIZONA

CODEIDENTNO.

94990

SCALE

Acceptance Test Procedure for
Laboratory Test Equipment - Unit !

12-22765J

IREV'S'ON :<2 ISHEET 6P
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hannel I0

L, -!CO Ch_.rac cri_tics

Control Eanual Tune Measured Nominal

, Voltage_ Dial Frequency_ Frequency.

+2 V

B O'V

-2 V

-h v

!

I: Verify No False Loc_

D i

707"OROLA IIVO.
Government Electronics Division

[_.--_ AEROSPACE CENTER
8201 EAST McDOWELL ROAD

..... SCOTTSDALE. ARIZONA

7,4 0 69,$5_ q 76

_,41 6q,_46b-86

0.06 69,_43940

SCALE

69.656396

69.653198

69.6500

69.646802

69.643604

OK

CODE IDENT NO.

94990

IIREVISION

Acceptance Test Procedure for

Laboratory Test Equipment - Unit !
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D

0

0

0

0

Q

iO

0

0

0

0

m

Q
P

0

Q

APPENDIX II

UNIT II AND III TEST RESULTS



i

D

B

0

O
0

0

g

B.

0

.<.0 mE.qT _'_ • u'G'-_

.........................

h.0 _.:_-,A____,D TESTS

:-]'_""TP:_re" Tm'_'_...... c.:',-_ _,_. NO. 1
CHARACTERISTICS

h.! I Cutout Level and Freouency

h.!,!.l F_.ted _atput

2!0S.h Frcq2/O& .$g_c4z

2101,8 Freq 2/0/. 7_ MHz

h .1.1.2

-0,7.6 Freq orion7; _-_ NHz

21OS.h Level. - /.4"_7 dbm

2101.8 Level --/. _ dbm

2097.6 Level -/.-_ dbm

_armaole Oa_pu_

2106.4 Level settab!e to -20 dbm

7 0
2_Ou.h Level settab!e to -20 dbm V"

_;_.6 Level _-_÷_-:_ ,,o -20 dbm

Linearitv - Perform tests for fm = 0.I Mc

:' _,S

2106.h _'tHz + i00 KHz

2101.8 MHz + IO0.KHz

2097.6 _"tHz ÷ !00 "4Hz

0 dbm + ] db

0 dbm + 3 db

0 dbm + 3 db

Check _o_ if

satisfactory

I_ ,,?, /A,_99 _ _

E,',,_-_'7_y_,e_R _ _nr_.. / WESTERN CENTER
"'._ ,,_ _'":_;'__.,_,_-./-J I_'_".,;"_,;'./8201 EAST McOOWELL ROAD

f,'Tiii_sry ElecZrcnics Division / SCOTTSDALE ARIZONA

R=V,_LETTER" 'i ,,---i cooE lO:.--_r,'T_O.[_{oP:,,,- _.....,:.o.
Xl l ,6]" 94990 I . ._._-_ _o;.'

<



I
*? .

h.!.2.!

i

i

"i

-- ,TFACT ;,9
I

Linearity cont.

fm = 0.I YHz._

Yeasured Data

Fixer :

B
N

.6o1

2.163

2.71,8

F-b:er :

1.202

2.760

':o. :..',_.:er :

2.h0h

k'3c(er :

•"0]

--,L'(_

2ata

NARDA 52i fo = 8.h gc (Xh)

Null

ist Jo

3th Jo

hth Jo

R_vS Volts

o. _-? 7 </

2./_-7

},AF_A 5!9 fo = h.2 _c (X2)

ist Jo

2nd Jo

fo = 2.1 gc (XI)

!st jo J. ,'/oR_.

:,:_.._523-fo ="16.8 (XS)"

Ist Jo

• t . . , . :, . .- " -. .. I'C

F."T...d'h,.,';T,E_,../TT::,,':-h./7#:t #R,,"# m / WESTERN CENTER
_II _" _ _ '_" _ _" _I I _ _; _=I'_ _': '_,_'./8201 EAST McDOWELL ROAD
Uii',.P, ory _fec!ronics Division/ SCOTTSDALE. ARIZONA

REVLETTE_t IPAGE t CODEIDENTNO. IXI 62 "- 94990 NO. 12-22762J



t
- i

,L

14.!.2.2

i C'O,'"_ , ,-,T
,, :,*,_V,,. [dO.

I

L_n_a-it"_..._; - Calculated Data fm =-O,1 _'"X.qZ

c_-C, F:'::n2a-.a q'*_-* Eth-Fm _" E--o - = E
.....-_ ': -" " _ x ZOO

B -_ E E_h '

o.6oz o. 0-979' _ -..oo_&_ - _. Zo

z.2o2 . /. / _.? -_, _o _ - o. _ ,/_ _

Z.hTh /, z/ZI -.o o 3 - o, 20,fl

2.ig3. ....,2./57 -.,_oZ_ - o. _?.

2.bo5 _,_ 2. -. o _ 3 .... - _. /2,5-

2:760 _._._.,.:,_7,..5",..5"" -. O _,b- _ _-- O, /2

2.9h8 _____o__.__ +._o2. .... _. o. ,z, #,'

n_e_¢_r-'_c_ + 3% n#zin,i_ error to 2 radlans and + 6_
.,._-u ...... error to 3 radiems deviation-"

Frequency _..... ponce (n = 1.380.O)

F_m,en_.y _-I _ Variation I_mit s

5o Kc /, _ 7 o - o.___-_

!]_ to _.5..,c

10o _,c /, ,__7]_ _R g _ _

50o ?_c /,_._a___m__.+ c_, s-/

i.o _,'c .A___3s"4 /- o. ,'-g,b_

!.5 Kc L 3 ? 7 to. 9"_-

L..o _.:c /, 4,'_ ,_' /,-¢. g _2"_ within 105 to h.O MC

V_riation = _ .u_u._,_,/- _._ (at fro)

S_ (at iO0 KC

_'7_.'_.C?,g_._F: M #£""_C _ / WESTERN CENTER

_ ,,_._,_J',-.--_4_;_:_-_.EL, _._./8201 EAST McDOW#LL ROAD
hTilitaryElectronics Division/ SCOTTSDALE, A,_IZONA

REVLETTERiP/,_E I CODEIDE!';T_;O. IXi 63 I -94990 . NO. !2-22769J

A



J

V

_efer_nce Fara. ?.;o. ,_,=_a LLmits

2,: 7,- _i_,_

Fnase Jitter _. _-5- degrees _J.Sh _' o....-

h.I.3.5 2i01.8

_eat "" _l'_o_e o. o 79 V/deg None

_flase 4J._ter J, _// degrees PU_ h.2h°_%_iS maximum

u •!.>.6 2097.6

_eR--

h.2.!

[,.2.!.1

_eat Note _,OT__.V/deg None

E_ase Jitter

_eat Note

_i ........=_=n._ NO. 2 C.A.=_TznISTI_S

Le,,l ....d Frecuency_

Fixed Output

2277.96 Freq2277_.<Hz

2278.8 Freq_RT?. 7 72._MHz

degrees E'S h. 2h°P_.ISmec_L_,._m

_//deg None

2277.96,.._ +!OOKHz

2278._.:_:z +!OOKHz

[,.2.!.2

2277.96 Level $-. $ dbm

2278.8 Level -0% & dbm

Variable C,atput

2277.96 Level _,_-_t_h___._to -20 dbm

0 dbm + 3 db

0 dbm + 3 db

k/ check off if

satisfactory

2278,8 Level settab!e to -20 dbm //"

COW,TRACT ;<0.

I

(!99 ,,o_ 1/651

E._'7..,'_.'7-.,_.r__..Fh/7 /! £.f_,'_"_ / WESTERN CENTER
_'_ ,__',,."___k-_..L._ U_ _ _o /8201 EAST McDOWELL ROAD
_,,_._ary ff!ec_ron/cs Division/ SCOTTSDALE. ARIZONA

REV,_-,'.... _c,,_ I PAGE [ CODE IDE,NT NO

_ j j " P'0. 12-22769J_- 6k _94990
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D

U

g

8

0

g

B

¢

f

_-_ .... A_ Fara. NO. Data

4.2.2.1 T_ _-_ ;

Linearity - Pe,_orm sts for fm O.! Mc

fm = 0.i Mc

,Measured Data

Mixer :

_TB _ull

•601 I ,_S_ Jo

" 1.380 .2nd Jo

2.163 3rd Jo

NARDA 521 fo = 8.h go (Xh)

RMS Volts

o. _.o._g

./. _'_
!

<n._______o_£

@. @ 06"

Limits

l,li:(er :

1.202

' 2.760

-,_,<J,_51_ fo = h.2 go (X2) .

ist Jo

2rid Jo _, R'/

No. H_c:er: fo = 2.1 gc (X!)

2 ' '.uOa 1st Jo J__,_/_-o

CO.,TRACT NO.

(!99 ..,.,u""1/65)

#'r'_'7",r_ "_,'_ ,'/3 / WESTERN CENTER
" "'_ '-:'" l' '"":'::' "' #_J*O./8201 EAST McDOWELL ROADi;t,:, __ _ ._,_-_ _ ,..I< i._,d"J .

,_,'Tililary Electronics Di,/ision i SCOTTSDALE, ARIZONA

REVLETTER !PAGE I CODEIDE?TNO. IX1 65 _. 94990 NO. 12-22769J

A
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I

-i

J

COW,TRACT _'0.

t'

Line.:'...-itv.- C_!cu!ated Data f.m = 0.I _.,'"J_,

Et.h

and rrein _,_ata_neet Etn-Em ,o_Error= E

B Em. E Eth

x !O0

2.9_8 S. 005 *__oE7 ___/..?.¢

S_ec~__ea_..on: )p maxLT.,_n error to 2 radians and + 6%

_<im_n, error to 3 raSians deviation-

_,",.Fh,'T,#_,F?:_j,,__ [.m:#_ / WESTERN CENTER
.._,__,..L __ ,_"j._;-,_--_#_i7 ,_. /8201 EAST _,IcDOWELL ROAD

i";ili_,ary Electronics Division/ SCOTTSDALE, ARIZONA

X! I 66 94990 "

<
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1

....

!
V

......... . ..... p . ,.e
B:',t a L'._.-t_

,', .2.2.2

!

1
.°

Freeuency Response (B

_recuency

z0 Kc I. _9_t

50 KC /. 399

zoo :<c L # 09

50o xc

: i,o .'_c /. _167

_._,so A_&tO_-

_.oxc .A/_.,-o

= 1.38oo)

%Variat!on

-/._(o

-o. ?1

REF

.to, e !

-p./_

-o,_£

_ o. &'/

Limits

+ "" to 1.5 HC

_ithin 10% to h.O MC

c#,, Variation

_qase Jitter

2277.96

2278.8

_(as _e0Kc) - F_ (_ m)
_. (as zoo xc

Phase ""_*us.vver

_eat Note

._.:S.. 2&°R"IS ._&ximt=,_

_0,6 79 vl_g No_e

Fnase Jitter _ _ ..... /._" degrees P&iSh. 240_:S maximmm

_eat Note (D. 0 77 V/des None

CO:";TRACT NO.

I -.n_.#_ I WESTERN CENTER
r'-,#?,,'?'._..'T.9#_#,_ #_.<,_, /8201 EAST McDOWELL ROAD

;,',#li_-_.ry E!ecfronics Division/ SCOTTSDALE, ARIZONA

i I• Rc_ L-- )To_,, PAGE cODE IDENT ['-lO
Xl 67 94990 " NO. 12-22769J



"| ........................ .............................

!

!
!

Data° L£mitS

4.3.2 inout Attenuator

_.3.3

86)&A

(kttput

-20 dbm

-25

-30

-35

-140

-50

A _ten_ _or

Settin_

3O db

.zq,& db

l_.o eb

/. o db

2287.4 "_-",:,:zLo,-_,o Achieved

2287.6 ....,,';'-'"Loekup Achieved

/,12 :I. • "

Output at

J9

-/£. g dbz

-/_-./_ db_

,- com

-/_. _ d_

--_/?. /_ dbm

/

J

J

/

/

1.3:1

30 d_

No L_its

_,_utattenuator

should cover

-20 do.. to -50 dbm

range

Check mark

if satisfacto_

I! tl

22c,2.7 :-_" Lockuo Achieved

2282._ ...._'.nz Lockup Achieved

2277.86 _.iHzl_ckupAchioved

_78.06 • ........ •.n._ Loc'_p Achieved

2278.7 ],'HzLock.up Achieved

2278.o ..,.'_'-:.Loekup Achieved

11 11

I1 11

CONTRACT NO. ,, ,_:.--, I WESTERN CENTER
,#_90_,'_;_<_,." ,n z,,_, .=./_o: EAST_,_O0'*E_ ROAO6 '_:'l,'.2' ,_# L-,,&-! I " f "_ ,_ ,

)'Zilit_,ry Electronics Division/ SCOTTSDALE. ARIZONA
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I
_-7

Q ...............

Data

7._ _b

Limits

!5 db m_imum

!',3-5

4.3.6

a

_ :-'_ BandwidthA_c C-- _ .,-:,

5 db modulating frequency

3 _b _ ;"" _; _ frequency_:.0 ,.* u..u,.q.u..._,u,

?_ase Jitter

Sec para. h.l.3 and h.2.3

5n 3 Hz x 3.33 "

Hz x 3.33 =

_/_ 21.2 Hz -+10%

?t,. *7

g

I,.4.!

Prec_etect__on _ _ndwmoth

!0 l_':E Z

/. _ / _ y_z

P..... 7_.. CHAP_CTER!ST!CS

3 db B.W.

_- _..... qa_n_ Z

2272.0 _G_z

2272.5 IZEz

i
i °
I

2273.0 ".C4z

2282.0 ".'Ez

2282.5 t_z

2283.0 :Cqz

_. . • • . /; t . "t t: f ,,

Govern.ment Electronics Division

AEROSP;.,CE CENTER,.£o9n'_EAST _,I " ...._-- c,_,O- : L_ ROAD
SCOT-I SDALE, ARIZONA

SIZE_ I

'SCALE

-_. _ d_m

/_.._-___._

None

i0 44_z-_e_&-

/k¢//# //.///2.

Meter ReadLng

_9

_ 7._-

4/' 7, ,5-

"/,5"-

7.o

.Z/ z...,--_

50 ±lO

4_tlo y. 60 - 7. o

50 ±_o

50 ±__o

_-_A03.o- 7. 0

50 ±i0

CODE IOENT ['_0.

!2-22769J

!D r" l ""
!,_VIS,O_'_ XI iSHEET 69



I

Q

h._.3 F.esidual _'i

" 2272.5

2282.5

: f

L,.h .4 LOw Gain Output Constant

2272°5 Hz

t

,!

1

O

U

8

U

L_

Data

/_.o_:1

Limits

less th_n 1.3:1

212 mv M._ ±10%

212 mv _._ ±10%

Government g;ectronics Division

_cRO _Y,.C:-_ CENTER
8201 _'-" _-r ,,_ _.,,.--.,_o ..... D_,._LL ROAD

._. .... S#OTTSDALE, ARIZONA

SIZE

A

ISCALE

CODE IDENT i<O.

=!REVISION_ :(!

12-22769J
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.... e ..... .. _ara. _o.

J° :°7

inFut 2272.5 I-:z

Null B

2nd Jo (Xh) 1.380

!st Jo 2,h05

2nd Jo 5.520

3rd JO 8.6537

Data • -L_m_ts

Digital HP 3hOOA

/if Readin_ Scale

!72.5o_z ,35 _ __° / Y

3o!.ooo K_z _ 2 _- <9. / /

-690.000 KHz //_/ O° 9//

1081.712XHz .7/o __<2=3 /

i

Xeasured

%J_v

a_- _t_ll/

Measured Cal .. ....

_n ......... ty VOu t , % Error LLmit

2, o ,7 v&:_z5o-__cm ,/I _ _+2.o_

- o-_E"

./52_

!. Neasured. Sensiti'_.ty = __V°ut

_f

......... o_no_w__y = 1/2 (MsxL_t_ measured sensitivity + MIn.

Measured Sensitivity)

= , J/.'_nZ

= _ _ "+ •3. Ca! Vou t (Calculated oens__ _y) _f

h. % Error Cal Vout - k'essured Vout

Cal Vou t

i COPTRACT r';O.

i
i

/ WESTERN CENTER

r. rKEh ,_,_.#-_,_. /_ /'_"O. /8201 EAST McDOWELL ROAD
f,Tili:ary r__e._:or, ics Oi'.,is[on / SCOTTSOALE. ARIZOI"A

REV LETTE:: _ COOE IDENT NO. [NO _o _'o- .,._-22 ,,o. J
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_'7

r

._ _ _i_ _ _

:_'_'L.........
e Par:-. YD.

n

Q

.Lnpu_ 2272.5 I'tHz

Null B

let J (x.k) .6oi
O .

2_d Jo (x&) 1.38o

]_st Jo 2.hOb8

2ridJo 5.52o

3rd, Jo 8.6537

_Zeasured

Vout S_._-_iv-ty

el -'"q8 7 l_:v _.o g

_3___ ,__Z ,___4______

Data

Af

,2082 ].Xqz

.h784_._z

,8337 ],_z

1.9138 ;,:4z

3.0002 hl.qz

Cal

Vout

q3._mg

173./;v g

Digital

Readin_

,b-Y7 _

d_e_ _

_ .._o .

% Error

d, 23_

-O,_ _

O

0,2.5

o,?_.

U

Limits

HP 3400A

Scale

0.8/

Limit

±_

Govorr. mr.nt r" " " Division. EI :C_. ror_cs

AEROSPACE. _'c NTF._

8201 EAST 'z_ ','-_'_ ROAD

SCO, T._,...A,_u, AR

SIZE

I

SCALE

',,-'--A

CODE IDENT i'40.

Or_ 0G(:_O

I REVISION
|

/ •

12-22769J

X1 72



I

\/

t •

Government EtectronEcs Di,HsEon

/,=ROo, ACt_ CENTER

_ SCuTToDhLE, ARIZOr'A

". ,'-2-A

Data Limit s

V o

• #_oq

P,oto

Vol

20_2_

,_o f_.

(v._)

ao7.

Error

L-?_J

0

Li_it

±2%

±_

±_

__ 12 _//_ _LO_ ±11.5%

SiZE

A
I COOEIOENTNO.

12-22769J

_CA_._: !
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i _-7

I

:-_,?.fc:'o:_ t.c

I

-_ ...... ?-'::_2._ :,':.-:z

- - _ ...... %,

100 Y.z

0

•!. O0 kHz

lO.O kHz

/
I00.0 _d£z

i

!000 PJ_z

2000 _z

0

Q.

9

_0_0

i

_i °

!

•_ 2272.S i._4z
i i

Frequency

!_0 Hz

f_.O0 kHz
0.0 kYz

].00.0 _"_K.,Z

1000 '"'KnZ

2000 ',,'".a_Z

4000 kHz

i Government glectrontcs Division

,._r_r,,u. r_,,...-_ Cr_.*4T.R
8201 EAST r',.-r', ......... 0,, =.LL ROAD

SCOTTSDf-.LE, ARIZONA

Data Limit

J o 9 .. _

a ,92

:}.coo v

,3,00

_. /.30

Limit

2.675 to 3.365 VR2,tS

/--30my

Output Voltage

,,2.ffS"

_ o./; .S

Limit

2.675 to 3._65 vm,s

<30 my

SIZE }CODEIDENT NO.

A , 4C, O 12-22769J

SCALE IREViStON xz ISHEET ?,_



I
%.
; O,

LI°< £L_:h Gain O,__r=_ Co:.o,_an_

22 ?2 ....

D

8

o
l
t

u
!

I

....._ ,vo,

O_p__ Constant

=(Vo). _ my + 20'" F_.,Z

2{282,,..,< _.C4z

....... _ V 0
___ Reading ( )

.

-- (v o) my -- 20 k:4z

t
i

Q

ge',ernmant Electronics Division

AEROSPACE CENTER

_2o: E,',_ :.,!._O'.'_LL_o^_
SCOTTS D,_,,_E. AR IZO_'_A

:_---_........

SIZE

'SCALE

Data .L,.L,m. _

_ 0 mv _S 92,5, mv ±IQ_

_ 3 _ _v _._ 92h my ±lC%

_._.£/. 7 _ _,'.,s/H_

COOZ iDEi',;T NO.

O: tD-.e.,_ 12-22769J

IREVISION X! JSHEET



\7
t i

B
!

I ,""

• .?".L

g

t *

t

Q

_ J-.5.2

I]
B

i

! I,

IH

TEST "_ _:SLATOI£ _._..........____o

Transmitter Freq.

2101.80203 ._,[{z

,97_1_

2z0!] ......&Tql _o

2! O!. (,-?_3-$]C4z

CST,:-k< 21C6._C625 _.Z_z

(FI) + Osc. Freq. (F2) = Output Freq. (F3) F!

+.1_.%o<A 9to 2 08-- 2 _ 0,o,, q9 _ .R.$6,"

"I K I, f-,_2_Oo.aCo,-5 i,_z

1

I

t

+ F2 = F3 - ilO'cpsl

+ i{&. o_ _ ..285 = 2;7:_,.,779,f:f'._,

i-

Frecuency Resconse and Conversion Loss
i

F I Conversion
r_quency Loss

cS: ;-PM

cs'.--FM

Cq"t •.."_X I

IZM

Conversion

Loss

Governrnun_ Eluc[ronics Div;sion

• 7, _ ab

g, Z _b

• 7.<t db

lO db

: AEF<OSPACE CENTER

i_ 8201 EAST ;'_cOOWELL ROAD

i_ ..... SCOTTSDALE, ARIZONA
AJ-_-A

Lower O.2 db

Point,

0___/, o o ._.:_z

Upper 0.2 db
Point

,.2,/IS-. ?,o r,_.z 21C6.h ±6 _z

21o6.h ±6 :_z

2101.8 ±6 }_z

SIZE COD_IOENT;_O.

C_ e'_°°O 12-22769J

,SCALE iREVtSiON-- v_J%Q,.

C [_'-

ISH--T 76
/\



n

Q

-L

I

h.6.! DC.<N-L!NK St_{MiNG ._[PLIF!ER

h.6.1.1 Output Bandwidth

?_reouency

300 Hz

•l _z
°

lO KHz

!00 F24z

1 MHz

_ 1.5 N_'%

2.0 ._[4z

I

L.6.!. I _,_tput Level

1
.L.6.2.i tNtput PandwidtN

Frecuency

300 Hz

3 KHz

lO KHz

lOO KHz

1000 KHz

1500 KEz

2000 KEz

Output

1.oo v?>%

/. 6/:_

o, 9Gj
91

_.0 V p-p

.L£mit

l.OOV + 59 mw

l.OOV + 59 mw

9V p-p (Min£mum)

O. _ M._-xim'_m_eviation

between any two output

O, 9 _g 1_-:_ _han be les_
_nan 24 MV

Looo.

1,o_9

/,oo _'

•o/__-_q_O_A

COi_TRACT },_0.
.[_S-_.,--:]) _:/L,._.._,.:/] -:- -/,_ / WESTERN CENTER

_,_ :. _..',_<__ ...._-_. [_'d_..o /8201 EAST McDOWELL ROAD

A';il/[ary Electronics Division/ SCOTTSDALE. ARIZONA

REV LETTER I'P/,GEi CODE ;DENT I_0. NO 12-22769J
Xl , 77 i - <_4990
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!

V

Q

U

n

D

°.

i/

! !<Hz, A =

2 _f" T

3 ;Gz, C =

i

Distortion = 4B 2

A

Cutuut

_2 70 /.// vm,:s

_VPJ,_S

X lO0

CO:_TRACT NO.
I ___ _ _ n _ _ / WESTERN CENTER

_:_ _,_,; l_j;_--,._,_;'--_-": "' /f-"J _./8201 EAST McDOWELL ROAD
Militsry E!ecfronics DiVisional SCOTTSDALE. ARIZONA

REVLETTER IPAGE tCODEIDENTNO'INO'x!78 94990 !2-22769J
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I

!-'• 7 ..'_T T:":'','. . , _"::''?':;rr'-%'12TC"T'TC'SvL..... :.J

,.'..'.5±_ k, _iT

h.7.i.5 vdc cffset_ ,6--6- _ mil!!vo!ts

,',.7.!,6ctyst_! detector reference , /I/_- volts

L.7.1.7 _h.C.CCvolts + v_c offset _/, _,_-_ _-olts
I

h,7.!.6. :Fc.-=erYeter Recorder reference ; _/0 volts

 .7.i.,6.vo - xolts

h.7.!._ "-_.CO0 v_!ts + vdc offset-3 _/_'._ .volts

4.?.13_I Fdwer Yeter Recorder reference -. z/_3 >,olts

, Fk volts"

_.?.!.]$ _"r_,,e__ :'.?eterRecorder reference _ _$_ volts

i}:_.7.1,?)J ._OOO volts + vdc offset _ 8.00_$ voltff

POwer ;?et_ recorder _ _ _ - •_e_e.e,,ce Log3 volts

V_ -3. _0_- volts

<_m v_ts ÷ vdc offset __. _ volts

Fower _.'_- Recorder reference , $5_ _ volts

Vn /. _/9 ,_.volts

h.7.! ]_ +!.Co00 volts + vdc oCfset _/, _-_6-_ volts

r_:e.e:.ce Y/?F voltsPcwer 7,.'.eterRecorder _ - _ ,

"- D, _&--volts

-!.OOO0 volts * vdc o_fset

_-,_- "" _- _,_,",_.r_:," reference . 7,5-/,5_•v,-,....-.e_............ .volts

Vn rP. I_"@ .volts

° :

• o ,

CONTRACT NO. .- r, ,, -'_-.. . . / %ESTERN" ' CENTER/]
/8201 EAST McDO%ELL ROAD

F' ' Division / SCOTTSDALE, ARIZONAr,Cili_cry _,ec,ronics

REVLETTER IP;'GE I CODE'DENTNO'INO. 12-22769JXi 177 -94990
A



\'7

A

[:.7.1.17

VDC offset

Power iicler _ecorcer" ' reference

Vp

-5.0000 volts + vdc offset

P_wer ",.'eterRecorder reference

Vn

:-2.500 volts+ vdc offset

°e ,..Power _._c_erRecorder reference

/ :
Vp

-2.,<00 volts + vdc offset

!
Pc_,,_erMeter Recor!er reference

Vn I "

.,-_ .... volts + vdc offset
|

........ or_e_ referenceo:..]er_,'_t_- ?,_ 4 "
i

Vp i

_.C_O volts • vdc offset

Power }:tier Recorder reference

0--_/. 5 mv

_5-. __- _."= ,J volts

• _/__&7___o!ts

__2.__20 volts

-%/, z/S/_ volts

• _/_ I ? volts

,_b_ZP__C___o!ts

_3 • O _-/ volts

• 2928 volts

2, Vg t/ _oits

-/, ?V? volts

• g O _ volts

_t 00 0 volts

I, _UI volts

, @T/ volts

2, 3 _-I volts

- . YV ? volts

__u/0 3 volts

L.7.!.19

Vn

+0.900 volts + vdc offset

Po_er }[eter Recerdcr reference

Vp

-O._00 volts + vdc offset

Power }icier Recorder reference

Vn

=a,!3_ volts

,_-I,0 5-I volts

. _0 I%" volts

2, _n _ v61ts_ _ -

__.__O_-/ volts

• 75/0 volts

2. I@2_ volts

Government Electronics Division

AEROSPACE CENTER

Q 8201 EAST [,'cOOWELL ROAD

.-------. SCOTT, S.OALE, ARIZONA

SIZE

iSCALE

CODE IDENT i';O.

Of C:Q_ 12-22769J

! r-
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I
, \7

A

D

I

H

B

B ";_:'fbr 4f_,_ /-.

_, rF-'",q Volts

.>CO0 _o-__s

/_-.Z4L_/_%
!_0000 Volts

5.0000 Volts

... __:".,.-,e

_ o-ts-'.500 " 1
(o-2_ _._nse)

1.000 Volts

(0:-20% R..:;._e )

0.500 Volts

(C_ '-:'2,..=,,oP_._nge )

; r-, _,/r-_

Government Etcc',ronics Division

AEROSPACE Cc,,TER
_0_ EAST _i_"_cl _ ROAD

SCOTTSDALE, ARIZONA

2_.A/4 %

y_. _? .%_

.'/./s" %

CODE IDENT NO.

O_,'1,C 0 ,"}
12-22769J

7% to 85%

_5% to 55%

_5% to 25%

z% to 2_

9...,o to zo.5%

3_,< to h._%

1.8% to 2.2%

iSCALE iREViS!O','txz iSHEEr 6z



' I
I

I

I
t
I

('

v,

%.

,.'. i .< • ' d iJ

L,.7.2 .I0

2OO

!,_0

25_0%,

2_,000

t

cps

f!

ft

TI

st

- _Feo_:eqcv

_____%,_2____Ps

9CO cps

1000 cos

-,. 2_o%_C_s

__d,cc0eps

Eoub J3

; ;a 9 yo!ts

2.:90 "

"_, gftL- "

2,aq____a" "

2, Z& "

Eout J3

Eout'J7

•s_tAgG:

•393

,_t-9_&

.Sgz.

,3_9 ....

h.7.2.!I Eou% J3

Lout J7

"'ou'b J3
-:

:"o"5 J7 nin • _ _O

h.7.2.!2 '[a:<im-:mPercent F,rrcr

,=.7._.!3 25 Kcos ..... -.--..... _'_no'_se

_.2.

Eout J7

_Vo!ts

7.$2: "

7, S_ "

7. 32. "

_7. _- 5_ "

Limit

h.7%

Sh_!l _ greater thmn

or equal to 0.707

! C0[ITRACT NO.

I E/7_Z_f'o-?,,'_/.T/7..... r," .',7_ / WESTERN CENTER
_'_ .:._-__' _.z.._-G',:..,;,-,Z-.; Z_:.;"<.._, /8201 EAST McOO',',":tt ROAD
t,';ilitary E!ec_rcn_cs Division/ SCOTTSDALE, ARIZONA

o,_ NO. i2-22769J^- 02 . _-,','90



r

C_

: O" lib

B ,!

0

8

8

0

8

8

g

-'L"

h.8.!.h

_...._,._ _,..,_t.,._,-,_.._.,,,._,,

n&nosecon6s i000 + 20 nsec.

h.8.2 ......... I .... Code

pOSlT;_ P!_LSl_

-C=_..-_y-?_e __ /_ _ o

IVE6_TIW_ r PM_
_y.c,&e

Final"

Levels

Rise Time

Fall. T_,e

nanoseconds

_______._- nanoseconds

-- c9o _O0 volts

_-- :_'-_ volts

?2- "

!O08-LS-r_sec..

Lk/2.-..:ul.,..-c3 cl ..... 20...s-c.

0 + 5COrny

-SV + i volt

80 nsec, maxim_

II

,'_-

COHTP, ACT ;';0.

(139 HC 1/65)

I

t . L:_, J '_ _,--"'i--._"Z-_, _l : ' ':"' "" /t./,ildc_ry Elect'tonics Division

REV LETTER i PAGE CODE IDENT NO.

Xl ) 83 94990

'i' -

WESTERN CENTER
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